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Introduction: SPE 140524

• Study objectives
• Database preparation
• Overview of Barnett production
• Tarrant / Johnson County Area of Interest (AOI)

–Drift Angle and Azimuth
–Well bore undulation

• Bonus Slides – Building on Tuesday’s Sessions
• Conclusions
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Study Objectives

• Document ongoing reservoir 
quality, well architecture, 
completion, stimulation studies

• Provide for data-driven 
discussion of best practices



Database Preparation

• Commercial data sets
– Well history
– Completion & stimulation practices
– Monthly production
– 3,300+ directional surveys

• Collected, reviewed, put into a database

• Quality Control Process
– Statistical removal of outliers
– Known limits & ratios examination



Overview of Barnett Production

• Development of Production proxies
– Peak monthly gas rate
– 3 & 12 month cum gas

• 3 or 12 producing months cum beginning with peak month

7,310 wells, 2003-2009, R2=.94
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2003 – 2009 completions



Well Architecture, Completion & Stimulation Time-Dependence



Production Result Time Dependence



Longer Is Better (Until It’s Not)
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Need to annotate with extraordinary completion parameters.



GIS Mapping: WGR
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Red wells are above average producers, Green are below average producers.



Lowest 10% vs Best 10% Barnett Horiz Producers



Most Barnett Wells Do Not Have a Good Sump



Tarrant / Johnson County Area of Interest
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Tarrant / Johnson County Area of Interest



Peak Gas vs Azimuth



Larger Treatments May Yield Increased Production



Peak Gas vs Drift Angle



Effect of well bore undulation



Conclusions

• Success of the geographical approach.
• Horizontal lengths greater than 3500-4500 feet are less 

efficient.
• More successful Barnett wells are drilled on +- 140 / 320 

degree azimuths.
– This is not the preferred azimuth for all Barnett locations!

• Best Barnett producers are drilled nearly flat.
• Barnett wells are distributed evenly toe-up / toe-down.
• Undulations in T/J AOI do not measurably reduce 

productivity during early well life.



Strong mineralogy variations
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Barnett    HaynesvilleMontney  Marcellus  Eagle Ford  



Key Reservoir Parameters

• Brittle Rock – Helps maximize extent of induced fracture network 
(Brittle Rock will fracture like glass = better SRV)

• Stress Regime – Relates to pattern orientation and well spacing

• Over-pressure
• Local Lithology Variations 
• Faults, Karsts, Water
• Organic Content
• Micro-porosity 
• Thermal Maturity (Ro ) - >Mature = Dry Gas  <Mature = Wet Gas 
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Relates to gas in place
TOC decreases at higher Ro

Relates to well productivity

Total Porosity increases at higher TOC 
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Presentation Notes
There are certain key reservoir parameters which are important when assessing shale gas reservoirs; some of which are not as significant in conventional gas reservoirs.

Brittle Rock (shale, due it’s sedimentary nature, forms in horizontal planes) is more brittle, especially if it includes more brittle minerals like quartz, calcite, dolomite, feldspars which affects the fractures formed (induced) during hydraulic fracturing. Brittle Rock Frac like Glass = better SRV (Stimulated Reservoir Volume).  Lower “facability” are ductile clays. 

Stress Regime (Geomechanics being employed to determine resultant maximum stress directions) will affect well pattern and orientation/placement of wells. Insitu Stress - Lower SH = higher flow capacities 

Over-pressured will affect type proppants used in the frac job.  However, some shale gas reservoirs have been found to be under-pressured which has an affect on type (weight) of drilling fluids used as wells as frac fluids used.

Lithology and Faults, Karsts, Water will have an effect on well productivity.

(Total) Organic Content [>2%] and Micro-porosity are related to gas in place; thus effect reserve determination.  Relationships – Total Φ increases at higher TOC.  TOC decreases at higher Ro   Tot Φ in the 2-10% range  

Thermal Maturity (Ro Vitrinite Reflectance >1.5%)  Higher =Dry Gas  Lower =Wet Gas 





Critical Production Drivers: Reservoir Quality

•GIP
–Gi = AhFSg /Bgi

• Bg = 0.0283 ZT/p

•Deliverability
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GIP fairly easy

Need for core measurements

Sorbed vs Free gas



Permeability (the second most abused number in the 
oil patch)

• Matrix K  10-7 to 10-9 D widely quoted
• Natural fractures controversial

– Mainly sealed by calcite in Brnt and other gas shales
– May be open or closed in Bakken, Monterey

• Three data points
– Gas molecule movement may only be on the order of 10 feet in 

the lifetime of a well, first modeled by Dr. Mohan Kelcar, Univ. of 
Tulsa

– Dr. Chunlou Li, Baker Hughes, modeled 1.5 – 10 feet/year over 1 
– 1000 nD perm range

– Nexen unconventional team modeled 1 m/year
• Implies that complex hydraulic fracturing is a requirement



Thickness

• H is a critical driver in Brnt reservoir quality
– Both for rate and storage
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Vertical well production vs H on left.



Pressure Gradient – the no-brainer



Mobility is a Critical Driving Issue
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Drainage Radius (Re )

• Is what you touch with the frac
• See slide 14
• The most abused number in the oil patch, IMHO



Summary

• Study objectives
• Database preparation
• Overview of Barnett production
• Tarrant / Johnson County Area of Interest

–Drift Angle and Azimuth
–Well bore undulation

• Bonus Slides – Building on Tuesday’s Sessions
• Conclusions
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